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Be it known that I, JoHN O. HoBBs, a citi 
zen of the United States, residing at Chicago, 
in the county of Cook and State of Illinois, 
have invented certain new and useful Improve 
ments in Reversing and Variable-Speed Gears, 
of which the following is a specification. 
My invention relates to that class of revers 

ing and variable-speed gears having friction 
wheel and clutch mechanism mounted upon a 
main driving-shaft and reduction-gear mech 
anism adapted to be thrown into and out of 
operative engagement with the driving mech 
anism. The principal object of my invention is to 
provide a simple, economical, and efficient re 
versing and variable-speed gear for vehicles. 
A further object of the invention is to pro 

vide a gearing without cog-wheels adapted to 
provide a fast and relatively slow speed for 
ward or a slow speed backward without chang 
ing the direction or speed of the main shaft. 
A further object of the invention is to pro 

vide means whereby a fast and relatively slow 
speed forward and a rearward movement of 
the vehicle may be obtained without chang 
ing the direction or speed of rotation of the 
main driving-shaft and enabling all cog-wheel 
mechanisms for such purpose to be dispensed 
with, either the fast or slow movement forward 
being obtained by a single movement of the 
same operating-lever. 

Other and further objects of the invention 
will appear from an examination of the draw 
ings and the following description and claims. 

In the accompanying drawings, Figure 1 is 
a diagrammatic plan view of a gear mechan 
ism constructed in accordance with my im 
provements, and Fig. 2 a view in elevation 
taken on line 2 of Fig. 1 looking in the direc 
tion of the arrow. - 

In illustrating and describing my invention 
I have shown and described only such parts 
as are new, together with so much that is old 
and well known in the art as is necessary to 
enable those skilled in the art to make and 
practice the invention, leaving out of consid 
eration old and well-known elements, which it 
is deemed unnecessary to describe here. 
The invention as herein illustrated and de 

ir . 

scribed is adapted to be used in connection 
with automobiles. 

In constructing a reversing and variable 
speed gearing in accordance with my improve 
ments provide a main driving-shaft (t, which 
in the mechanism herein illustrated is the en 
gine-shaft of an automobile. Mounted upon 
this shaft and at all times connected, by means 
of a chain b or any ordinary and well-known 
mechanism, with the main driving sprocket 
and axle, and thereby with the driving-wheels 
of the vehicle, is a sprocket-wheel c. It is 
rotatably mounted upon the main driving 
shaft by means of a sleeve d, which encircles 
the shaft and which may be integral with the 
sprocket-wheel, though I prefer to make such 
'sleeve a separate piece keyed or otherwise 
firmly attached to the sprocket-wheel. Afric 
tion clutch membere is also mounted upon this 
sleeve, and thereby firmly connected to the 
sprocket-wheeland rotatable upon the driving 
shaft, and a slotted clutch member fismounted 
opposite the friction clutch member upon the 
same sleeve in fixed relation to the sprocket. 
The main driving-shaft is mounted in suitable 
bearings g and h, and a combined fly-wheel 
and friction-wheel is mounted upon and ro 
tatable with such main driving-shaft and pro 
vided at one side with an inclined friction 
surfacey, and a friction-wheel k is mounted 
upon and in fixed relation to a sleevel, which 
encircles the main driving-shaft and which is 
rotatable with relation to such shaft. A 
sprocket-wheel on is also mounted upon this 
sleeve and in fixed relation thereto, so that it 
may be rotated in either direction with rela 
tion to the main driving - shaft, and this 
sprocket is operatively connected with the 
loose sprocket c, aiready described, for the 
rearward and slow forward movements, by 
means of reducing-gear mechanism compris 
ing a sprocket - chain 7, a relatively large 
sprocket 0, which is mounted upon a shaft p, 
journaled in suitable bearings q and ', a 
sprockets, preferably smaller in diameter than 
the sprocket 0, and a sprockett, which is rota 
tably mounted upon the main driving-shaft 
adjacent to the slotted clutch member, al 
ready described, and which last-mentioned 
sprocket is preferably relatively larger than 
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the sprocket S and is connected thereto by 
means of a chain u. The sprocket-wheel t is 
connected with the sprocket c when desired, 
so as to cause it to rotate therewith. This is 
accomplished by means of a pin-clutch , ro 
tatably mounted on or in movable relation to 
the driving-shaft by means of a sleeve to 
which such clutch is splined, so as to be slid 
able longitudinally thereof. The clutch mem 
ber is provided with pins u, which are mov 
able into and out of engagement with slotsy 
in the slotted clutch member f. 
A friction-wheel 2 is mounted upon the end 

of a longitudinally movable and rotatable 
shaft 3, which is journaled in a suitable 
bracket 4, such friction-wheel being provided 
with an inclined or conical friction-surface 5, 
adapted to be moved into and out of engage 
ment with the adjacent friction-surfaces of the 
friction-wheel A and the fly-wheel, whereby 
when such parts are in engagement the fric 
tion-wheel k will be caused to rotate in the op 
posite direction to the main driving-shaft and 
fly-wheel, and the connecting reducing-gear 
mechanism will accordingly cause the rotation 
of the sprocket c in the opposite direction to 
such drive - wheel and the consequent back 
Ward movement of the vehicle at a slow speed 
relative to the speed of rotation of the main 
driving-shaft. 
To provide means for moving the friction 

wheel 2 into and out of engagement with the 
adjacent friction-wheels above described, a 
bell-crank lever 7 is pivotally mounted, by 
means of a pivot 8, upon an arm 9 of the 
bracket 4, already described, and the swinging 
end of such lever nearest the friction-wheel is 
provided with a suitable pin 10, which is 
mounted in an annular slot 11 in the periphery. 
of such friction-wheel, the opposite arm 12 of 
such bell-crank lever being provided with a 
suitable operating-lever 13, connected thereto 
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and which may be of any ordinary and well 
known type. Although I have shown a bell 
crank lever as a means by which this friction 
wheel may be operated, it will of course be un 
derstood that any known equivalent of such 
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mechanism may be employed in lieu thereof 
without departing from the spirit of my inven 
tion. By this arrangement it will be seen that 
when the pin-clutch n, already described, is 
in the position shown in Fig. 1, the driving 
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shaft rotating in the direction of the arrow, 
the friction-wheel 2 when thrown into engage 
ment with the adjacent friction-wheels above 
described will cause the rearward movement 
of the vehicle at a slow rate of speed relative 
to the speed of rotation of the main driving 
shaft. In order to provide means for moving 
the vehicle forward at a similar rate of speed 
when desired or at a more rapid speed relative 
to the speed of rotation of the main driving 
shaft when desired, two friction clutch mem 
bers 14 and 15 are mounted upon the shaft 
and connected thereto by means of suitable 
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splines 16, so as to permit them to slide lon 
gitudinally of and rotate with the shaft. The 
clutch member 14 is adjacent to a female 
clutch member 17. The latter being mounted 
upon the sleevel is at all times rotatable with 
the sprocket m, which is at all times connect 
ed with the reducing-gears. Therefore when 
the clutch members 14 and 17 are in engage 
ment the 'slow forward” movement of the 
vehicle is produced. The clutch member 15 
is adjacent to the female clutch member e, al 
ready described, and is adapted to be thrown 
into engagement there with to produce the fast 
forward movement. In order to provide 
means for operating these splined clutch mem 
bers, a sliding block 18 is loosely and slidably 
mounted upon the main driving-shaft, such 
sliding block being provided with connecting 
metallic straps 20, attached thereto by means 
of threaded screws 21 and having their angul 
lar ends 22 in engagement with annular slots 
23 in the hubs 24 of the splined friction clutch 
members. An operating rod or shaft 25 is 
provided with a central looped portion 26, the 
opposite sides of which extend in sliding en 
gagement with the opposite sides of the slid 
ing block, and each side of this loop is pro 
vided with an inclined slot 27, which engages 
a pin 28 on the sliding block and extending 
into sliding engagement with the walls of 
such slot. By this arrangement it will be 
seen that the movement of the operating rod 
or shaft downward from the position shown 
in Fig. 1 will cause the friction clutch mem 
ber 14 to engage the clutch member 17 and 
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that when such members are in contact and . 
the pin clutch member is in the position 
shown in Fig. 1 a slow forward movement of 
the vehicle will be produced. In order to pro 
duce the fast forward movement, it becomes 
necessary to move the pin clutch member to the 
right of the position shown in Fig. 1, so that 
the pins are notin engagement with the slotted 
clutch member? and that immediately thereaf 
ter or simultaneously the friction clutch mem 
ber 15 be thrown into engagement with the ad 
jacent clutch member e, already described, 
so that both of such clutch members and the 
sprocket-wheele will rotate in the same direc 
tion and at the same speed with the main driv 
ing-shaft. 
means of one movement of the operating-rod, 
(in an upward direction from the position 
shown in Fig. 1)a bell-cranklever 29 is mount 
ed with the swinging end nearest the pin clutch 
member in engagement with an annular slot 30 
in such clutch member. This bell-cranklever is 
pivotally mounted, by means of a pivot-pin 31, 
upon a suitable bracket 32 and is moved into 
and held in the position shown in Fig. 1 (SO 
that the pin-clutch is in engagement with the 
slotted clutch member) by means of a spring 
33, which is attached to an arm 34 of such 
lever. An operating-arm 35 of the lever is 
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In order to accomplish this by 
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provided with an antifriction-wheel 36, adja- I3o 
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cent to and in engagement with an operating 
cam 37, which is mounted upon a shaft 38, 
rotatably mounted in suitable bearings 39 and 
40 and at right angles to the operating-rod 
25, already described. The cam-bearing shaft 
is provided with a connecting-lever arm 41, 
having a slot 42 in its swinging end for re 
ceiving a pin 43, with which the operating 
rod is provided, and it will be readily seen 
that the movement of the operating-rod up 
ward from the position shown in Fig. 1 will 
cause the cam-shoulder 44 to move the bell 
crank lever, which is in engagement with the 
pin clutch member, in the direction necessary 
to free the slotted clutch member if and 
Sprocket c and permit such parts to rotate 
independently of the sprockett and reducing 
gear mechanisms. By this arrangement the 
movement of the operating-rod 25 upward 
from the position shown in Fig. 1 first oper 
ates the bell-crank lever, so as to throw the 
pin - clutch out of engagement with the 
sprocket clutch member and sprocket c, and 
immediately upon such parts becoming dis 
engaged the friction clutch member 15 is 
thrown by the same movement of the oper 
ating-rod into engagement with the clutch 
member e, and the fast forward movement of 
the vehicle is thus obtained. 

Ball-bearings 48 and 49 are provided be 
tween the sliding block and the splined fric 
tion clutch members upon each side of such 
block, and similar ball-bearings 50 are mount 
ed between the slotted clutch member above 
described and the sprocket-wheel t. Collars 
51, 52, and 53 are mounted upon the main 
driving - shaft in fixed relation thereto and 
serve to hold the sprocket-wheels and clutch 
mechanisms in their proper positions longi 
tudinally of such shaft. 

In order to provide means for forming a 
suitable brake; a friction or brake wheel 45 
is mounted upon the main shaft in movable 
relation thereto and rotatable with the clutch 
member . This friction or brake wheel is 
provided with a peripheral slot 46 between 
annular shoulders or flanges 47, in which is 
mounted the ordinary friction-strap, which is 
well known to those skilled in the art and 
which with its operating mechanism there 
fore need not be described here. 

I claim 
1. In a mechanism of the class described, the 

combination of a main driving-shaft, a pair 
of Sprocket-wheels mounted upon and rota 
table with relation to such driving - shaft, 
gear mechanism connected with one of such 
sprocket-wheels and adapted to be connected 
to and disconnected from the other sprocket 
wheel, a friction clutch member connected to 
each of such sprocket - wheels and rotatable 
there with independently of each other, two 
friction clutch members splined to the driv 
ing-shaft between such sprocket-wheels and 
their attached friction clutch members, a slid 
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ing block mounted upon the shaft between 
such splined friction clutch members rotata 
ble with relation to the shaft and slidable lon 
gitudinally thereof, and means for moving 
such sliding block and thereby the splined 
clutch members in either direction longitudi 
nally of the shaft, substantially as described. 

2. In a mechanism of the class described, the 
combination of a main driving-shaft, a pair 
of sprocket-wheels mounted upon and rota 
table with relation to such driving - shaft, 
gear mechanism connected with one of such 
sprocket-wheels and adapted to be connected 
to and disconnected from the other sprocket 
wheel, a friction clutch member connected to 
each of such sprocket-wheels and rotatable 
therewith independently of each other, two 
friction clutch members splined to the driv 
ing-shaft between such sprocket-wheels and 
their attached friction clutch members, a slid 
ing block mounted upon the shaft between 
such splined friction clutch members rotata 
ble with relation to the shaft and slidable lon 
gitudinally thereof, laterally-extending pins 
mounted on such sliding blocks, and an oper 
ating-rod provided with a looped portion in 
sliding engagement with the sliding block and 
having diagonal slots in each side of such 
looped portion for admitting the pins of the 
sliding block, substantially as described. 

3. In a mechanism of the class described, the 
combination of a main driving-shaft, a pair of 
sprocket-wheels mounted upon and rotatable 
with relation to such driving-shaft, gear mech 
anism connected with one of Such sprocket 
wheels and adapted to be connected to and dis 
connected from the other sprocket - wheel, a 
friction clutch member connected to each of 
such sprocket-wheels and rotatable there with 
independently of each other, two friction 
clutch members splined to the driving-shaft 
between such sprocket-wheels and their at 
tached friction clutch members, a sliding block 
mounted upon such shaft between such splined 
clutch members rotatable with relation to the 
shaft and movable longitudinally thereof, ball 
bearings mounted between such sliding block 
and the adjacent splined clutch members, 
means for connecting such splined clutch mem 
bers, a pin mounted upon each side of the 
sliding block, and an operating-rod provided 
with a looped portion in sliding engagement 
with such sliding block and having diagonal 
slots in each side of such looped portion for 
admitting the pins of the sliding block, sub 
stantially as described. 

4. In a mechanism of the class described, the 
combination of a main driving-shaft, a pair of 
sprocket-wheels mounted upon and rotatable 
with relation to such driving-shaft, a friction 
clutch member connected to each of such 
sprocket-wheels and rotatable there with inde 
pendently of each other, two friction clutch 
members splined to the driving-shaft between 
such sprocket-wheels and their attached fric 
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tion clutch members, a sliding block mounted 
upon the shaft between such splined friction 
clutch members rotatable with relation to the 
shaft and slidable longitudinally thereof, 
means for moving such sliding block and 
thereby the splined clutch members in either 
direction longitudinally of the shaft, reducing 
gear mechanism connected with one of such 
sprocket-wheels at all times and adapted to be 
connected to and disconnected from the other 
sprocket-wheel, and pin clutch mechanism for 
connecting the last-mentioned sprocket-wheel 
with the reduction-gear mechanism and dis 
connecting it therefrom, substantially as de 
scribed. 

5. In a mechanism of the class described, the 
combination of a main driving-shaft, a pair of 
sprocket-wheels mounted upon and rotatable 
with relation to such driving-shaft, a friction 
clutch member connected to each of such 
sprocket-wheels and rotatable independently 
of each other when desired, friction clutch 
mechanism splined to the driving-shaft and 
movable into and out of engagement with 
either of such independently-rotatable fric 
tion clutch members as desired, reducing 
gear mechanism connected with one of such 
sprocket-wheels at all times and adapted to be 
connected to and disconnected from the other 
sprocket-wheel, and means for connecting the 
last-mentioned sprocket-wheel with the reduc 
tion - gear mechanism and disconnecting it 
therefrom, substantially as described. 

6. In a mechanism of the class described, the 
combination of a main driving-shaft, a pair of 
sprocket-wheels mounted upon and rotatable 
with relation to such driving-shaft, a friction 
clutch member connected to each of such 
sprocket-wheels and rotatable independently 
of each other when desired, friction clutch 
mechanism splined to the driving-shaft and 
movable into and out of engagement with 
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either of such independently-rotatable fric 
tion clutch members as desired, reducing 
gear mechanism connected with one of such 
sprocket-wheels at all times and adapted to be 
connected to and disconnected from the other 
sprocket-wheel, and pin clutch mechanism for 
connecting the last-mentioned sprocket-wheel 
with the reduction-gear mechanism and dis 
connecting it therefrom, Substantially as de 
scribed. 

7. In a mechanism of the class described, the 
combination of a main driving-shaft, a pair of 
sprocket-wheels mounted upon and rotatable 
with relation to such driving-shaft, a friction 
clutch member connected to each of such 
sprocket-wheels and rotatable independently 
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of each other, friction clutch mechanism 
splined to the driving-shaft and movable into 
and out of engagement with either of such in 
dependently-rotatable friction clutch mem 
bers as desired, reducing-gear mechanism 
connected with one of such sprocket-wheels 
at all times adapted to be connected to and 
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disconnected from the other sprocket-wheel, 
means for moving either of such splined fric 
tion gear members into engagement with the 
adjacent independently rotatable friction 
clutch member as desired, a pin clutch for 
connecting the reduction-gear mechanism with 
one of such sprocket-wheels and disconnecting 
it therefrom, and means for operating such 
pin-clutch, substantially as described. 

8. In a mechanism of the class described, the 
combination of a main driving-shaft, a pair of 
sprocket-wheels mounted upon and rotatable 
with relation to such driving-shaft, a friction 
clutch member connected to each of such 
sprocket-wheels and rotatable independently 
of each other, friction clutch mechanism 
splined to the driving-shaft and movable into 
and out of engagement with either of such in 
dependently-rotatable friction clutch mem 
bers as desired, reducing-gear mechanism con 
nected with one of such sprocket-wheels at all 
times and adapted to be connected to and dis 
connected from the other sprocket - wheel, 
means for moving either of such splined fric 
tion clutch members into engagement with 
the adjacent independently-rotatable friction 
clutch member as desired, a pin-clutch for 
connecting the reduction gear mechanism to 
one of such sprocket-wheels and disconnect 
ing it therefrom, and means for operating the 
splined clutch members and simultaneously 
automatically operating the pin-clutch, Sub 
stantially as described. - 

9. In a mechanism of the class described, the 
combination of a main driving-shaft, a pair of 
sprocket-wheels mounted upon and rotatable 
with relation to such driving-shaft, a friction 
clutch member connected to each of such 
sprocket-wheels and rotatable independently 
of each other when desired, reducing-gear 
mechanism connected with 
sprocket-wheels at all times and adapted to be 
connected to and disconnected from the other 
sprocket-wheel, a pair of friction clutch mem 
bers splined to the driving-shaft and movable 
into and out of engagement with either of 
such independently-rotatable friction clutch 
members as desired, a sliding block mounted 
intermediate the splined clutch members, 
means for connecting such splined clutch mem 
bers and permitting their rotation on opposite 
sides of such sliding block, an operating-rod 
provided with a loop in sliding engagement 
with such sliding block and having a diagonal 
slot in each side of such loop, a pin mounted 
upon each side of the sliding block in engage 
ment with one of such diagonal slots, and 
means for automatically connecting such re 
ducing - gear mechanism with one of such 
sprocket-wheels and disconnecting it there 
from as desired, substantially as described. 

10. In a mechanism of the class described, 

one of such 
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the combination of a main driving-shaft, a 
pair of sprocket-wheels mounted upon and ro 
tatable with relation to such driving-shaft, a 
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friction clutch member connected to each of 
such sprocket-wheels and rotatable independ 
ently of each other when desired, friction 
clutch mechanism splined to the driving-shaft 
and movable into and out of engagement with 
either of such independently-rotatable fric 
tion clutch members as desired, reducing 
gear mechanism connected with one of such 
sprocket-wheels at all times and adapted to be 
connected to and disconnected from the other 
Sprocket-wheel, means for connecting the last 
mentioned sprocket-wheel with the reduction 
gear mechanism and disconnecting it there 
from, a fly - wheel mounted upon such main 
driving - shaft rotatable therewith and pro 
vided upon one side with a friction-surface, a 
friction-wheel mounted adjacent to and rota 
table independently of such fly-wheel and con 
nected with one of such sprocket-wheels, and 
means for operatively connecting such fric 
tion-wheel and fly-wheels, substantially as de 
scribed. 

11. In a mechanism of the class described, 
the combination of a main driving-shaft, a 
pair of sprocket-wheels mounted upon and ro 
tatable with relation to such driving-shaft, a 
friction-clutch member connected to each of 
such sprocket-wheels and rotatable independ 
ently of each other when desired, friction 
clutch mechanism splined to the driving-shaft 
and movable into and out of engagement with 
either of such independently-rotatable fric 
tion clutch members as desired, reducing-gear 
mechanism connected with one of such 
sprocket-wheels at all times and adapted to 
be connected to and disconnected from the 
other sprocket-wheel, means for connecting 
the last-mentioned sprocket-wheel with the 
reduction-gear mechanism and disconnecting 
it therefrom, a fly-wheel mounted upon such 
main driving-shaft rotatable there with and 
provided upon one side with a friction-sur 
face, a friction-wheel mounted adjacent to and 
rotatable independently of such fly-wheel and 
connected with one of such sprocket-wheels, 
a slotted friction-wheel movable into and out 
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of engagement with the last-mentioned fric 
tion-wheel and fly-wheel for causing such parts 
to rotate in opposite directions, and means 
for operating such slotted friction-wheel, Sub 
stantially as described. 

12. In a mechanism of the class described, 
the combination of a main driving-shaft, a 
pair of sprocket-wheels mounted upon and ro 
tatable with relation to such driving-shaft, a 
friction clutch member connected to each of 
such sprocket-wheels and rotatable therewith, 
reducing-gear mechanism connected with one 
of such sprocket-wheels at all times and adapt 
ed to be connected to and disconnected from 
the other sprocket-wheel, clutch mechanism 
for connecting such reduction-gear mechanism 
with the last-named sprocket-wheel and dis 
connecting it therefrom, two friction-clutch 
members splined to the driving-shaft between 
the friction clutch members of the sprocket 
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wheels, a sliding block mounted upon the . 
shaft between such splined friction clutch 
members rotatable with relation to the shaft 
and slidable longitudinally thereof, and an 
operating-rod provided with a looped portion 
in sliding engagement with such sliding block 
for moving the sliding block and thereby the 
splined friction clutch members in the desired 
direction longitudinally of the shaft whereby 
when the operating-rod is moved in one direc 
tion the reduction-gear mechanism is thrown 
into operative connection with the driving 
shaft and driving-wheels of the vehicle and 
when such operating-rod is moved in the op 
posite direction such reduction-gear mechan 
ism is thrown out of operative connection 
with the driving-shaft and driving-wheels of 
the vehicle and such driving-shaft and driv 
ing-wheels are operatively connected inde 
pendently of such reduction-gear mechanism, 
substantially as described. 

JOHN O. HOBBS. 
Witnesses: 

THOMAS F. SHERIDAN, 
ANNIE. C. COURTENAY. 
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